Iron-dependent generation of free radicals: plausible mechanisms in the progressive deterioration of the temporomandibular joint.
The purposes of this study were 1) to determine whether iron concentrations detected in temporomandibular joint (TMJ) lavage fluid samples obtained from symptomatic patients are sufficient to catalyze the degradation of specific extracellular matrix (ECM) molecules in vitro, and 2) to provide evidence of oxidative stress in symptomatic TMJs by the detection of protein carbonyls in lavage fluids. Iron concentrations in TMJ lavage samples (19 joints in 14 patients) were determined colorimetrically, and the ability of the sample to produce free radicals in the presence of hydrogen peroxide was determined with the chromogen 2,2'-azinobis (3-ethylbenzothizoline-6-sulfonic acid), diammonium salt (ABTS). The presence of oxidized proteins was measured fluorimetrically using Bodipy FL hydrazide (Molecular Probes, Eugene, OR). Degradation of fibronectin was visualized by Western blot. Relative susceptibilities of fibronectin and collagen I to free radical cleavage were measured with the Fenton reaction. Redox-active iron concentration in lavage samples was found to be as high as 3.66 micromol/L. A 70-kd protein band, presumed to be albumin, was found to contain higher levels of carbonyls than peripheral serum albumin, which correlated with a greater degree of oxidative damage. Fibronectin was found to be more susceptible than collagen I to free radical degradation, and fragments of the former were found in the lavage. The TMJ lavage fluid was capable of producing free radicals in the presence of peroxide. Circumstantial evidence is provided that the presence of modified and cleaved proteins isolated from lavage of symptomatic TMJs may have been subjected to oxidative stress.